Most studies show that blacks have higher blood pressures than whites, and that hypertension-related mortality is significantly greater. Significant pathophysiological differences are present, on the average, between blacks and whites. Blacks tend to have higher blood volume, lower plasma renin activity, and lower kallikrein excretion.
Introduction
Blacks have higher blood pressure than do whites. What are the causes? Blacks die from hypertension more rapidly than do whites. What can we do at least to equalize the toll? How much of these differences is environmental, how much-if any-is genetic? In this paper answers to these questions are sought, and the question is asked as to whether the racial differences give clues to the cause of hypertension in all people, black or white.
Differences in blood pressure
In the U.S.A., almost every comparison of blackwhite blood pressures has revealed higher blood pressures in blacks. The magnitude of differences vary. The ratio of black to white hypertension is probably higher in the South of the U.S.A., a hypertension prevalence area, than in the North where hypertension is less common. The blackwhite differences in blood pressure are not unique to the United States of America. In London, it was found that black hypertensive patients had higher blood pressures than did white hypertensive patients (Sever et al., 1978) . Selective referral and admission patterns could have resulted in the apparent difference between the races. Casting doubt on the universal truth of the dogma that blacks have higher blood pressures than whites, Cruickshank and Beevers (1980) (Harburg et al., 1977) . This correlation was weak and not present through all groups.
The degree of obesity may well be a factor in the environmental influences on blood pressure. As noted above in the HDFP, most of the effect of education on blood pressure was removed when subjects near ideal weight were considered. Black men were the exceptions to this rule. Hypertension was still twice as common in blacks as in whites at ideal weight; clearly this is not the major explanation for black-white differences in blood pressure.
Differences in electrolyte consumption between the races and between the various socioeconomic groups is an attractive and incompletely tested idea. In Mississippi, 20-year-old black girls have higher pressures than do 20-year-old white girls of the same weight. The black girls have somewhat higher sodium intakes, considerably lower potassium intakes and, therefore, clearly lower sodiumpotassium ratios calculated from urinary excretion ( Table 1) . As there is a considerable body of data suggesting that the dietary sodium/potassium ratio correlates with blood pressure, this finding woul4 Bloodpressure in black people seem to explain at least some of the black-white difference (Watson et al., 1980) . Pathophysiological abnormalities and black-white contrasts in hypertension
One of the earliest reports on plasma renin activity in hypertension pointed out that suppressed plasma renin activity was much more common in blacks (Helmer and Judson, 1968 (Mitus et al., 1979) , and excreted less urinary kallikrein after sodium depletion (Levy et al., 1977) .
One study showed lower plasma noradrenaline in black males than white males (Jones, Hamilton and Reid, 1978) but no difference between females.
Plasma dopamine 1-hydroxylase activity was significantly lower in blacks than in whites (Levy, Frigon and Stone, 1979).
In addition, it has been reported that blacks excrete a salt load more slowly than do whites (Luft et al., 1977) . Furthermore, heart-rate was higher in white children from highest blood pressure strata than in black children from the same strata (Voors et al., 1979) .
The interpretation of these multiple black-white differences is not immediately clear. The evidence can be interpreted to 'mnean that black patients are more likely to have volume overload hypertension. Although one study has shown an excess of adrenal adenoma at post-mortem in young black men dying of accelerated hypertension (Russell, Mari and Richter, 1972) The statement 'hypertension is worse in blacks' has been interpreted in 2 ways. As hypertension is much more frequent in blacks than in whites, many more blacks will be at risk for the cardiovascular consequences of hypertension. However, an associated implication which has been accepted by many is that the same amount of blood pressure elevation produces more disease in blacks than in whites. Here the evidence is unclear. The first paper in which this question was considered systematically was from the continuing study in Evans County, Georgia. There, the individual attributable risk from hypertension was less for black than for white men (Deubner, Tyroler and Cassell, 1975) . Ashcroft and Desai (1978) found correlation in Jamaicans with total mortality only over 180/110 mmHg (phase IV) [approximately equivalent to 180/104 mmHg (phase V)]. Cruickshank and Beevers (1980) found that blacks in Birmingham, England, had fewer heart attacks than would have been anticipated, but a higher admission rate for stroke.
On the other hand, proteinuria is more frequent in black hypertensive patients than in whites even after blood pressure is taken into account. Also in the HDFP, ECG abnormalities were more frequent in blacks than whites after correction for blood pressure.
The picture is further clouded by the difficulty in specifying comparable blood pressures when comparing individuals from 2 populations with different mean pressures and different distribution of blood pressures. Regression to the mean will be greatest in an individual who is furthest from the group mean. Therefore, a hypertensive white will be further from the group mean of the whites and will have greater regression to the mean. Unless regression to the mean is taken into account, it is likely that at all times individuals from the group with the highest group mean will have the greatest amount of endorgan damage when compared to individuals from the contrasting group, with a lower group mean.
It seems likely that in blacks, as in whites, the degree of end-organ damage will be a function not only of the individual's blood pressure elevation but of the other risk factors. Therefore, in the present state of knowledge, it can be said that if individuals are classified by their blood pressure after regression to the mean has been taken into account, end-organ damage will be a function of blood pressure and the other cardiovascular risk factors, which will not include skin colour or race.
Response to antihypertensive therapy
Black patients usually respond much better to diuretic therapy than to 3-blocker therapy as would be expected from the high percentage of black hypertensives that are 'low-renin'. Compliance with antihypertensive therapy is slightly less in blacks than in whites, although when socio-economic status is taken into account the black-white difference in compliance disappears (HDFP Cooperative Group, 1978) .
As judged by the experience in the HDFP, (a large U.S.A. trial of the benefits of antihypertensive therapy), mortality is reduced more in blacks than in whites by treatment. This was due, perhaps, to the difference in blood pressure control between the intensive treatment group and the comparison groups, being greater in blacks than in whites (HDFP Cooperative Group, 1979) .
Secondary hypertension in blacks and whites
There is nothing to suggest that secondary hypertension is more frequent in blacks than in whites. Hypertension is much more frequent in blacks; therefore, fewer of the patients will have specific causes for their hypertension. As the blackwhite difference in hypertension is more pronounced for higher pressure, detection of specific causes of severe hypertension is much more likely in whites. For instance, 32 % of white patients with accelerated or malignant hypertension had renovascular disease (43% of those receiving arteriography) compared to 4% of blacks (7% of those arteriographed) (Davis et al., 1979 A dogmatic and Procrustean interpretation of the above data is that early hypertension in the blacks is produced by a diet with a high Na/K ratio. The early and prolonged hypertension produces changes in the renal vasculature that impede sodium excretion, leading both to more hypertension and homoeostatic lowering of renin secretion, kallikrein excretion, and sympathetic nervous system activity. Therefore, hypertension in the black exemplifies how environmental influences affect the prevalence of hypertension, how hypertension produces physiological changes that perpetuate hypertension by interfering with sodium excretion, and how associated risk factors influence cardiovascular morbidity, but sheds no light on genetic aberrations which may lead to hypertension.
An alternative interpretation of the evidence is that hypertension in the black exemplifies how genetic factors interfere with sodium excretion and therefore produce hypertension if an amount of sodium is ingested which would not produce hypertension in an individual who can more easily excrete sodium.
Perhaps the truth lies between the 2 poles. Suppose blacks have a genetic abnormality which interferes with sodium excretion, and commonly in the Western world eat a low potassium, perhaps slightly high sodium diet. Then both genetic and environmental factors would summate and produce the catastrophic amount of hypertension found in blacks from deprived backgrounds.
As noted above, the evidence is unclear as to 
